Carbamylation of aspartate transaminase and the pK value of the active site lysyl residue.
Abnormal lysyl residues can be detected in aspartate transaminase by following the rate of reaction of amino groups with KN14CO and the rate of enzymatic inactivation. Peptide isolation subsequent to carbamylation of the apoenzyme produces a peptide which is absent in the carbamylated holoenzyme. The composition of the carbamylated peptide matches that of a tryptic peptide containing the active site Lys-258. The holoenzyme retains full catalytic activity after carbamylation of its NH2-terminal alanine and lysyl residues other than Lys-258, which is protected by aldimine formation with pyridoxal phosphate. Apoenzyme prepared from KNCO-treated holoenzyme (apoenzyme') is susceptible to further carbamylation at Lys-258 with irreversible loss of catalytic activity. Carbamylation of the active site lysyl residue is 25 to 50 times more rapid than that of the other 18 lysyl residues of aspartate transaminase. The kinetics of inactivation by KNCO at different pH values served to determine the pH-independent second order rate constant (k) and the pK of the amino group of Lys-258. These values are pK = 7.98 +/- 0.08 and k = 146 +/- 5 M-1S-1, which are similar to the values determined for carbamylation of the NH2- terminal groups of human hemoglobin (Garner, M. H., Bogardt, R. A., and Gurd, E. R. N. (1975) J. Biol. Chem. 250, 4398-4404). The pK value for Lys-258 is as low as that for a group in the active site region which can perturb a 19F nuclear magnetic resonance probe inserted into that region (Martinez-Carrion, M., Slebe, J. C., Boettcher, B., and Relimpio, A. M. (1976) J. Biol. Chem. 251, 1853-1858). Apoenzyme carbamylated at Lys-258 can accept pyridoxal phosphate at the active site even though no Schiff base in formed. Furthermore, this active site carbamylated holoenzyme will form spectroscopically detectable enzyme-substrate complexes with amino acids. The complexes slowly convert to species with absorbance identical with that of enzyme in the pyridoxamine phosphate form.